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AUTO-UP SWITCH FOR SIMULTANEOUSLY 
RETRACTING A PAIR OF STABILIZER 

LEGS ON A BACKHOE LOADER MACHINE 

TECHNICAL FIELD 

This invention relates generally to a mechanism for 
retracting a pair of stabilizer legs for a backhoe loader 
machine and more particularly to the ability to simulta 
neously retract the pair of stabiliZer legs With a single sWitch 
from an extended position to a fully retracted position. 

BACKGROUND ART 

It is Well knoWn that a machine, such as a backhoe loader, 
is used to dig ditches, foundations, basements, and the like. 
During such machining operations, the backhoe loader 
machine utiliZes a pair of stabiliZer legs to maintain a steady 
and solid Working foundation. The foundation is established 
When the pair of stabiliZer legs are extended either individu 
ally or together by separate and continuous activation of a 
pair of control sWitches. Each one of the pair of control 
sWitches is coupled With a respective one of the pair of 
stabiliZer legs and the amount of stabiliZer leg extension 
depends on the surrounding terrain. Generally, upon comple 
tion of machining operations, the pair of stabiliZer legs are 
retracted through the separate and continuous activation of 
the pair of control sWitches. The ability to retract both of the 
stabiliZer legs simultaneously Without continuous operation 
of the pair of control sWitches, hoWever, Would be bene?cial 
for an operator due to an ease in operation. 

A design disclosed in US. Pat. No. 4,124,226 issued to 
Frank T. Phillips on Nov. 7, 1978 utiliZes four hydraulically 
operated outrigger assemblies on a mobile crane. A control 
system is provided for operating the eight cylinders to 
extend, retract, and loWer and raise the outriggers through 
actuation of horiZontal and vertical stabiliZer cylinders, 
respectively. Simultaneous extension or retraction of the 
outrigger assemblies is achieved by the continuous operation 
of various sWitches in combination. Unfortunately, the abil 
ity to simultaneously retract the outrigger assemblies 
through a single sWitch that does not require continuous 
operation is not disclosed. The ability to simultaneously 
retract the outrigger assemblies in such a manner Would 
improve operator ?exibility by lessening the time and 
energy normally spent on retracting the outrigger assem 
blies. 

The present invention is directed to overcoming the 
problems as set forth above. 

DISCLOSURE OF THE INVENTION 

In one aspect of the present invention, a method is 
disclosed for individually extending and simultaneously 
retracting a pair of stabiliZer legs for a Work machine. The 
Work machine has a control device for selecting forWard or 
reverse directions of movement for the Work machine and is 
operatively associated With a poWer source. The method 
comprises the steps of activating a pair of control sWitches 
in communication With the poWer source. One of the pair of 
control sWitches is operatively associated With a respective 
one of a pair of stabiliZer legs for individually moving the 
stabiliZer legs from a retracted position to an extended 
position. Then, activating a singular auto-up sWitch in 
communication With the poWer source. The auto-up sWitch 
is operatively associated With the pair of stabiliZer legs for 
moving both of the pair of stabiliZer legs simultaneously 
from the extended position to the retracted position. 
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2 
In another aspect of the invention, a Work machine has 

front and rear end portions, a control panel disposed Within 
an interior of the Work machine, a pair of stabiliZer legs 
connected to the rear end portion, a hydraulic cylinder 
operatively associated With each of the pair of stabiliZer legs 
for moving the stabiliZer legs in a plurality of positions 
betWeen fully extended and fully retracted. The Work 
machine is capable of movement in forWard or reverse 
directions and has a control device for selecting the forWard 
or reverse direction. The invention comprises a pair of 
control sWitches located on the control panel that are opera 
tively associated With a respective one of the pair of stabi 
liZer legs. The pair of control sWitches are adapted through 
activation for actuating the hydraulic cylinders individually 
to move the stabiliZer legs from any one of the plurality of 
retracted positions to any one of the plurality of extended 
positions. Asingular auto-up sWitch is located on the control 
panel and is operatively associated With the pair of stabiliZer 
legs. The auto-up sWitch is adapted through activation for 
actuating the pair of hydraulic cylinders simultaneously to 
move both of the pair of stabiliZer legs from the any one of 
the plurality of extended positions to the fully retracted 
position. 

The present invention includes the ability to simulta 
neously retract a pair of stabiliZer legs for a Work machine 
through a single, auto-up sWitch. The simultaneous and 
automatic retraction of the pair of stabiliZer legs increases 
ease of operation and operator ?exibility. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational vieW of a backhoe loader 
machine having an extension and retraction system for a pair 
of stabiliZer legs in accordance With the present invention 
and depicting the stabiliZer legs in an extended position; 

FIG. 2 is a side elevational vieW of the backhoe loader 
machine of FIG. 1 depicting the stabiliZer legs in a fully 
retracted position; 

FIG. 3 is an enlarged perspective vieW of a portion of a 
control panel Within the interior of a cab for the backhoe 
loader machine of FIG. 1; 

FIG. 4 is an enlarged hydraulic schematic shoWing the 
hydraulic operation of the extension and retraction system in 
detail and in accordance With the present invention; and 

FIG. 5 is a schematic diagram of the electrohydraulic 
extension and retraction system for the backhoe loader 
machine of FIG. 1 in accordance With the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

While the invention is susceptible to various modi?ca 
tions and alternative forms, a speci?c embodiment thereof 
has been shoWn by Way of example in the draWings and Will 
herein be described in detail. It should be understood, 
hoWever, that there is no intent to limit the invention to the 
particular form disclosed, but on the contrary, the intention 
is to cover all modi?cations, equivalents, and alternatives 
falling Within the spirit and scope of the invention as de?ned 
by the appended claims. 

Referring to FIGS. 1—5, a Work machine 10, such as a 
backhoe loader, is shoWn incorporating an extension and 
retraction system 20 for a pair of stabiliZer legs 24,28. 
Although the present invention is shoWn in operative asso 
ciation With a backhoe loader, it should be understood that 
the present invention may be incorporated on any suitable 
Work machine 10. Looking more closely at FIGS. 1—2, the 
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backhoe loader 10 includes a machine frame 32 With front 
and rear end portions 36,40 supported for travel by a 
plurality of Wheels, one of Which is shoWn at 44. An 
electrical poWer source 48, such as a battery, is disposed 
Within the frame 32 of the backhoe loader 10 and is shoWn 
schematically on FIG. 5. A cab 60 is mounted on the frame 
32 in a Well-knoWn manner and has an interior portion 64. 
A control device 66, shoWn schematically in FIG. 5, is 
disposed Within the interior portion 64 to alloW the operator 
(not shoWn) to select either forWard or reverse directions of 
movement for the backhoe loader 10. It should be under 
stood that the control device 66 may be of any suitable 
design for actuating either a standard or automatic transmis 
sion of the backhoe loader 10. The interior portion 64 
includes a seat 68 therein for occupation by the operator (not 
shoWn). The seat 68 sWivels betWeen front and rear positions 
80,84, the rear position 84 being shoWn in FIG. 1. When the 
seat 68 is in the rear position 84, it faces a rear control panel 
88, a portion of Which is shoWn in FIG. 3. The rear control 
panel 88 is connected in a Well-knoWn manner Within the 
interior portion 64 of the cab 60. As seen in FIG. 3, a pair 
of control sWitches 100,104 of any suitable type, such as 
spring-loaded toggle sWitches, capable of movement to 
upper and loWer control positions 108,112 are mounted on 
the rear control panel 88. Asingle, auto-up sWitch 120 of any 
suitable type, such as a push button spring-loaded sWitch, is 
mounted adjacent one of the pair of control sWitches 100. It 
should be understood that the control sWitches 100,104 and 
the auto-up sWitch 120 may be mounted on any suitable 
structure Within the interior portion 64 of the cab 60. It 
should also be understood that the control sWitches 100,104 
or the auto-up sWitch 120 may be incorporated together or 
separately to achieve the same function. The control 
sWitches 100,104 and auto-up sWitch 120 are connected for 
activation to the electrical poWer source 48 in a Well-knoWn 
manner. 

Referring again to FIGS. 1—2, the pair of stabiliZer legs 
24,28 are secured on the rear end portion 40 of the frame 32 
in a conventional manner. The stabiliZer legs 24,28 are 
movable betWeen a fully extended position 130 and a fully 
retracted position 134 (the fully retracted position 134 being 
shoWn in FIG. 2). It should be understood that the stabiliZer 
legs 24,28 may be positioned at any one of a plurality of 
positions along the fully extended and fully retracted posi 
tions 130,134. The movement of the stabiliZer legs 24,28 is 
accomplished through a pair of hydraulic cylinders 140,144. 
Each of the pair of hydraulic cylinders 140,144 are con 
nected in a Well-knoWn manner at a ?rst end 150 to the frame 
32 and at a second end 154 to a respective one of the pair of 
stabiliZer legs 24,28. The hydraulic cylinders 140,144 may 
be of any suitable type, but preferably double actuated. The 
double actuated hydraulic cylinders 140,144 each include a 
housing 160 With a piston and rod assembly 164 therein, 
seen more clearly in FIG. 1 and also diagrammatically in 
hydraulic circuit 170 of FIG. 4. 

The hydraulic circuit 170 of FIG. 4 includes a reservoir 
174 for holding a quantity of hydraulic ?uid. The reservoir 
174 is connected to a pump 180 via line 184. The pump 180 
may be of any suitable type capable of pressuriZing the 
hydraulic ?uid. The pump 180 is connected to a pair of 
solenoid valves 190,194 via line 200. The solenoid valves 
190,194 may be of any suitable type but capable of actuation 
from a normally closed position (not shoWn) to either a ?rst 
or second open position (not shoWn). Each of the solenoid 
valves 190,194 includes a control valve (not shoWn) therein 
and is connected to a respective one of the pair of hydraulic 
cylinders 140,144. The piston and rod assembly 164, nor 
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4 
mally disposed at a mid-position, is capable of moving the 
stabiliZer legs 24,28 betWeen the extended and retracted 
positions 130,134 dependent upon the introduction of pres 
suriZed hydraulic ?uid into either upper or loWer portions 
220,224 of the hydraulic cylinders 140,144 through lines 
230,234, respectively, in response to movement of the 
control valves (not shoWn) to either of the ?rst or second 
open positions (not shoWn) in a Well-knoWn manner. It 
should be understood that although the solenoid valves 
190,194 shoWn have tWo open positions respectively con 
nected to the upper and loWer portions 220,224 of the 
hydraulic cylinders 140,144 to facilitate the extension and 
retraction of the stabiliZer legs 24,28, tWo separate solenoid 
valves could be utiliZed to achieve the same function. 

Referring more particularly to an electrical circuit 270 for 
the extension and retraction system 20, shoWn in FIG. 5, the 
pair of control sWitches 100,104 and auto-up sWitch 120 are 
shoWn schematically in communication With the electrical 
poWer source 48. Each of the control sWitches 100,104 are 
coupled to a respective solenoid valve 190,194 via extension 
and retraction lines 290,294,298,302, respectively. It should 
be understood that four solenoid valves are shoWn in FIG. 5 
to clarify the separate extension and retraction circuits of 
each of the stabiliZer legs 24,28. A timer relay 310 is shoWn 
coupled via input line 314 to the auto-up sWitch 120 and 
coupled via output lines 318,322 to each of the control 
sWitches 100,104, respectively. Further, the control sWitches 
100,104 are coupled to the timer relay 310 through input line 
330 Which is operative With input line 314 from the auto-up 
sWitch 120. The control device 66 is connected to an alarm 
relay 334 through output lines 340. The alarm relay 334 is 
coupled to an alarm device 348 via line 352. The pair of 
control sWitches 100,104 are coupled to the alarm device 
348 via output lines 360,364, respectively. It should be 
understood that the electrical circuit 270 is connected in a 
conventional manner to a ground G. Further, lighting for the 
rear control panel 88 is shoWn schematically in FIG. 5 but 
not described in detail. It should also be understood that 
although a timer relay 310 is described, any suitable time 
delay mechanism, such a pressure or limit sWitch (not 
shoWn), may be utiliZed Without extending beyond the scope 
of the present invention. 

Industrial Applicability 
Prior to operation of the backhoe loader 10 for digging, 

trenching, and the like, the operator (not shoWn) Will gen 
erally stabiliZe the backhoe loader 10 by extending the 
stabiliZer legs 24,28 into contact With the surrounding ter 
rain. To accomplish that purpose, the operator (not shoWn) 
Will manually hold the control sWitches 100,104, either 
singularly or together, in the loWer control position 112 until 
the desired extension is obtained. The movement of the 
control sWitches 100,104 to the loWer control position 112 
activates the control sWitches 100,104 to actuate the sole 
noid valves 190,194 to the ?rst open position in a conven 
tional manner. The ?rst open position of the solenoid valves 
190,194 alloWs hydraulic ?uid from the reservoir 174 to 
move through the pump 180. The pump 180 pressuriZes the 
hydraulic ?uid for entry through the solenoid valves 190,194 
and into the upper portion 220 of the hydraulic cylinders 
140,144, thus extending the stabiliZer legs 24,28. The retrac 
tion of the stabiliZer legs 24,28 may also be accomplished 
through the control sWitches 100,104. To accomplish that 
purpose, the operator (not shoWn) Will manually hold the 
control sWitches 100,104, either singularly or together, in the 
upper control position 108 until the desired retraction is 
obtained. As described previously, the movement of the 
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control switches 100,104 to the upper control position 108 
activates the control sWitches 100,104 to actuate the sole 
noid valves 190,194 to the second open position. 
Conversely, pressurized hydraulic ?uid ?oWs through the 
solenoid valves 190,194 and into the loWer portion 224 of 
the hydraulic cylinders 140,144 for retracting the stabilizer 
legs 24,28. 

Automatic and simultaneous retraction of the stabilizer 
legs 24,28 is bene?cial for the operator (not shoWn) When 
operation of the backhoe loader 10 is complete. Instead of 
retracting the stabilizer legs 24,28 manually by holding the 
control sWitches 100,104 in the upper control position 108, 
the operator (not shoWn) may simply push the auto-up 
sWitch 120 With a single, “one-touch” contact to initialize 
activation. The “one-touch” contact of the auto-up sWitch 
120 removes the requirement of manually holding a sWitch 
continuously throughout the retraction of the stabilizer legs 
24,28. Once the auto-up sWitch 120 has been activated, the 
timer relay 310 is enabled. Thereafter, the timer relay 310 
acts independently of the auto-up sWitch 120 to control the 
simultaneous retraction of the stabilizer legs 24,28 Without 
any further contact to the auto-up sWitch 120. This is 
accomplished When the timer relay 310 is enabled by a 
primary signal from the auto-up sWitch 120. The timer relay 
310 then sends a signal to activate the control sWitches 
100,104 for a preselected time, preferably greater than the 
total time necessary to fully retract the stabilizer legs 24,28 
from the fully extended position 130. The activation of the 
control sWitches 100,104 actuates the solenoid valves 190, 
194 into the second open position, alloWing pressurized 
hydraulic ?uid to ?oW simultaneously into the loWer por 
tions 224 of the hydraulic cylinders 140,144. The stabilizer 
legs 24,28 are moved completely to the fully retracted 
position 134 from any one of the plurality of extended 
positions Within the preselected time. HoWever, if either the 
control sWitches 100,104 or auto-up sWitch 120 is contacted 
by the operator (not shoWn) during the preselected time, the 
simultaneous retraction of the stabilizer legs 24,28 is inter 
rupted. This occurs due to a secondary signal being sent 
from the control sWitches 100,104 or auto-up sWitch 120 
during the preselected time that disables the timer relay 310. 
Further, if the operator (not shoWn) moves the control device 
66 into gear during the preselected time, thus selecting the 
forWard or reverse direction of movement for the backhoe 
loader 10, the alarm device 348 Will sound. This occurs 
When the alarm device 348 is activated by a signal from both 
the control device 66, When selecting the forWard or reverse 
direction of movement of the backhoe loader 10, and the 
timer relay 310, When enabled to control the simultaneous 
retraction of the stabilizer legs 24,28. It should be under 
stood that the movement of the control device 66 into gear 
during retraction of the stabilizer legs 24,28, either by use of 
the control sWitches 100,104 or the auto-up sWitch 120, Will 
cause activation of the alarm device 348. 

Other aspects, objects and advantages of this invention 
can be obtained from a study of the draWings, disclosure and 
the appended claims. 
What is claimed is: 
1. Amethod of individually extending and simultaneously 

retracting a pair of stabilizer legs for a Work machine, the 
Work machine having a control device for selecting forWard 
or reverse directions of movement for the Work machine and 
being operatively associated With a poWer source, compris 
ing the steps of: 

activating a pair of control sWitches in communication 
With the poWer source, one of the pair of control 
sWitches being operatively associated With a respective 
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6 
one of a pair of stabilizer legs for individually moving 
the stabilizer legs from a retracted position to an 
extended position; 

activating a singular auto-up sWitch in communication 
With the poWer source, the auto-up sWitch being opera 
tively associated With the pair of stabilizer legs for 
moving both of the pair of stabilizer legs simulta 
neously from the extended position to the retracted 
position; and 

selecting the forWard or reverse direction of the Work 
machine subsequent to retraction of the stabilizer legs. 

2. The method of individually extending and simulta 
neously retracting the pair of stabilizer legs of claim 1, 
Wherein the step of activating the auto-up sWitch includes 
the step of: 

contacting the auto-up sWitch in a single, non-continuous 
motion, the movement of both of the pair of stabilizer 
legs simultaneously from the extended position to the 
retracted position being independent of further contact 
With the auto-up sWitch after activation. 

3. The method of individually extending and simulta 
neously retracting the pair of stabilizer legs of claim 1, 
including the steps of: 

activating the auto-up sWitch through a single, non 
continuous contact that automatically moves both of 
the pair of stabilizer legs simultaneously from the 
extended position to the retracted position, the move 
ment of both of the pair of stabilizer legs being inde 
pendent of the auto-up sWitch after the contact; 

coupling a time delay mechanism With the auto-up sWitch 
so that the simultaneous retraction of the pair of stabi 
lizer legs is completed Within a preselected time; and 

activating either of the pair of control sWitches or the 
auto-up sWitch during the preselected time disables the 
time delay mechanism and interrupts the simultaneous 
retraction of the pair of stabilizer legs. 

4. The method of individually extending and simulta 
neously retracting the pair of stabilizer legs of claim 3, 
including the step of: 

selecting the forWard or reverse direction of the Work 
machine With the control device prior to the completion 
of the preselected time for simultaneously retracting the 
pair of stabilizer legs activates an alarm device coupled 
With the control device and time delay mechanism. 

5. The method of individually extending and simulta 
neously retracting the pair of stabilizer legs of claim 1, 
Wherein moving the stabilizer legs from the retracted posi 
tion to the extended position includes the steps of: 

actuating a pair of solenoid valves, one of the pair of 
solenoid valves being connected With a respective one 
of the pair of control sWitches and movable from a 
closed position to an open position by the activation of 
the control sWitches; and 

alloWing a ?oW of pressurized hydraulic ?uid to move 
from a pump to a ?rst end of a pair of hydraulic 
cylinders through the actuation of the pair of solenoid 
valves to the open position, one of the hydraulic 
cylinders operative With a respective one of the pair of 
stabilizer legs to move the stabilizer legs from a 
retracted position to an extended position. 

6. The method of individually extending and simulta 
neously retracting the pair of stabilizer legs of claim 5, 
Wherein moving the stabilizer legs from the extended posi 
tion to the retracted position includes the steps of: 

actuating the pair of solenoid valves, the pair of solenoid 
valves being connected With the auto-up sWitch and 
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movable from the closed position to the open position 
by the activation of the auto-up sWitch; and 

allowing the pressurized hydraulic ?uid to move from the 
pump to a second end of the pair of hydraulic cylinders 
through the actuation of the pair of solenoid valves to 
the open position to move the stabilizer legs from an 
eXtended position to a retracted position. 

7. A Work machine having front and rear end portions, a 
control panel disposed Within an interior of the Work 
machine, a pair of stabiliZer legs connected to the rear end 
portion, a hydraulic cylinder operatively associated With 
each of the pair of stabiliZer legs for moving the stabiliZer 
legs in a plurality of positions betWeen fully eXtended and 
fully retracted, the Work machine capable of movement in 
forWard or reverse directions, comprising: 

a pair of control sWitches located on the control panel and 
being operatively associated With a respective one of 
the pair of stabiliZer legs and adapted through activa 
tion for actuating the hydraulic cylinders individually 
to move the stabiliZer legs from any one of the plurality 
of retracted positions to any one of the plurality of 
eXtended positions; 

a singular auto-up sWitch located on the control panel and 
being operatively associated With the pair of stabiliZer 
legs and adapted through activation for actuating the 
pair of hydraulic cylinders simultaneously to move 
both of the pair of stabiliZer legs from the any one of 
the plurality of eXtended positions to the fully retracted 
position; and 

a control device for selecting the forWard or reverse drive 
condition of the Work machine, the control device 
being selected subsequent to retraction of the stabiliZer 
legs. 

8. The Work machine of claim 7, Wherein the auto-up 
sWitch actuates the pair of hydraulic cylinders automatically 
When activated by a single, non-continuous contact, the 
movement of both of the pair of stabiliZer legs being 
independent of further contact With the auto-up sWitch after 
activation. 

9. The Work machine of claim 8, including a time delay 
mechanism in communication With the auto-up sWitch, the 
time delay mechanism being responsive to the auto-up 
sWitch for controlling the completion of the simultaneous 
retraction of the pair of stabiliZer legs Within a preselected 
time. 
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10. The Work machine of claim 9, Wherein during the 

preselected time and in response to either of the pair of 
control sWitches or the auto-up sWitch the time delay mecha 
nism interrupts the simultaneous retraction of the pair of 
stabiliZer legs. 

11. The Work machine of claim 10, Wherein the actuation 
of the hydraulic cylinders for moving the stabiliZer legs from 
the any one of the plurality of eXtended positions to the fully 
retracted position is controlled through a hydraulic circuit 
including a pair of solenoid valves movable betWeen open 
and closed positions and a pump in ?uid communication 
With the pair of solenoid valves, both of the solenoid valves 
being connected to the auto-up sWitch and the time delay 
mechanism and adapted for actuation to the open position 
When the auto-up sWitch is activated. 

12. The Work machine of claim 7, Wherein the auto-up 
sWitch is located separately from the pair of control 
sWitches. 

13. The Work machine of claim 7, Wherein the auto-up 
sWitch is integral With the pair of control sWitches. 

14. The Work machine of claim 7, Wherein actuation of the 
hydraulic cylinders for individually moving the stabiliZer 
legs from the any one of the plurality of retracted positions 
to the any one of a plurality of eXtended positions is 
controlled through a hydraulic circuit including a pair of 
solenoid valves movable betWeen open and closed positions 
and a pump in ?uid communication With pair of solenoid 
valves, each of the solenoid valves being connected to a 
respective one of the pair of control sWitches and adapted for 
actuation to the open position When either of the pair of 
control sWitches is activated. 

15. The Work machine of claim 7, Wherein the actuation 
of the hydraulic cylinders for simultaneously moving the 
stabiliZer legs from the any one of the plurality of eXtended 
positions to the fully retracted position is controlled through 
a hydraulic circuit including a pair of solenoid valves 
movable betWeen open and closed positions and a pump in 
?uid communication With pair of solenoid valves, both of 
the solenoid valves being connected to the auto-up sWitch 
and adapted for actuation to the open position When the 
auto-up sWitch is activated. 

* * * * * 


